AT THE BEGINNING of the nineteenth century 128 mines and metallurgical factories were in operation in the Ural Mountains. Many had been destroyed in Pugachev's rebellion (1773) but they had been quickly rebuilt. As a result of periodic changes in government policy in the previous century, when private enterprise was alternately encouraged and discouraged, twenty-four of the factories' belonged to the Crown and the rest (the ownership of one is not clear) were privately owned. The 128 factories were spread over a territory about equal in area to the entire United Kingdom. They depended for their communications on rivers which were frozen for half the year and on post roads which were frequently impassable. The metallurgical industry was semi-military in character and was administered on military lines. Recruiting the labour force in the sparsely populated and remote region of the Urals was always a difficult problem and various solutions were tried. The Ukase of 18 January 17212 empowered the nobility and merchants to purchase villages to obtain serf labour for factory work, with safeguards to ensure that peasants thus obtained were in fact used for that purpose. Otherwise convicts were employed, supplemented by a steady influx of children and by a leavening of skilled workers and "masters", who were often foreigners or foreign-trained. This system, inefficient and wasteful of manpower, made it necessary to have an enormous population of permanent and seasonal workers, with their families, at the factories and, consequently, it increased the need for some form of health service. 3 The factory population was further increased by the military garrison needed both to maintain internal order and to protect the factory and its inhabitants against external attack by hostile neighbours.
The naturalist P. S. Pallas (who was also medically qualified) visited nearly a hundred factories in the whole of Siberia in 1768-1774 and described some of the medical problems.4 At some of the more remote factories scurvy was rife. At Petro-*Basil Haigh, M.A., M.D., F.I.L., 28 Roman Hill, Barton, Cambridge CB3 7AX. This paper is based on material collected for an unpublished thesis (M.D., University of Cambridge) entitled "The early development of industrial medicine in Russia", submitted on 18 April 1974. 1 For brevity, the mines, furnaces, forges, mints, etc., are collectively described as factories.
' Polnoe sobranie zakonov rossiiskoi imperii [ Basil Haigh pavlovskoi, for example, he states: "Four thousand peasants are employed for wood cutting, charcoal burning, carting ore, etc.; they have been ascribed to these factories for a certain number of years to pay off their poll tax. They are from the district of Cherdyn', a town on the other side of the mountains, looking to Solikamsk. Most of these peasants are forced to travel here on foot, over these boggy mountains, and they groan under oppression. The hardest thing of all for them is that, when they have worked their allotted time, those who have not died from scurvy return home sick."
Other major diseases were smallpox and anthrax. Venereal diseases were less of a problem than in the towns, but alcoholism was a serious social evil. Pallas also describes the working conditions vividly and mentions poor ventilation and water as hazards of underground working and the frequency of explosions in the forges: "For some deplorable reason the dangerous use of cast iron hammers has been introduced both here (Verkhne Tagil'skoi) and at Nev'yanskoi. ..; sometimes they burst at the first blow, or during the first day, or at least after a few days of service, so that the lives of the workers are always at risk."
To fill in the details of the pattern of life and work at the factories some objective statistics are available, not for the Urals, but for the Altai district of Western Siberia, where the conditions were similar.5
At the Salairskie mines in 1795 there were 844 workers aged between seven and seventy years. Boys and adolescents aged from seven to fifteen years accounted for nine per cent of the total. Youths aged from sixteen to twenty-four years were the most numerous group (41 per cent). Fewer than 2 per cent of the workers were over fifty-five years old, and one-third of them were "invalids" employed on light work. Among the group from forty-five to fifty-four years old there were about 25 per cent of working "invalids". The very small number of workers over fifty-five years of age and the bigh percentage of invalids in the older age groups reflect the high incidence of trauma and the arduous working conditions. Of the seventy-nine boys and adolescents aged seven to fifteen years, seventy-seven worked as ore sorters, which was the only trade available at that age. The commonest trade of the largest group, aged sixteen to twenty-four years, was "bergauer" or miner. The next age group, aged twenty-four to thirty-four years, also consisted mainly (66 per cent) of miners, but it also included more deputies ("untersteiger"), more charcoal-burners and more skilled fillers than any other group. The group aged thirty-five to forty-four years had a large proportion of unskilled underground and surface workers, together with both of the two blacksmiths, one of the three dam-and wheel-men, and four of the twenty-four charcoal-burners.
The factories and mines worked round the clock. Masters worked two twelve-hour shifts, while haulage (winch) and pump operators, whose jobs were particularly arduous, had shifts of eight to ten hours. Holidays were numerous: Sundays, religious holidays, the name days of the Tsar's or Tsarina's family. Masters were given time off for Lent, for communion and for haymaking. Consequently, about one-third of all the days in the year were non-working days. These rules concening the maintennce of hospitals and the decrees relating to medical officers and to their organization, chain of command, privileges, rights, etc., are taken from the "Regulations for Medical Administration of the Army and Navy", which received Your Royal Highness' Royal assent on 4 August 1805." These regulations have been adapted to the circumstances and to the essential character of affairs of this Department at metallurgical factories .... Further, unless essential parity is created between medical officers serving in different Departments it will be impossible to recruit them for the factories; for the remoteness of these places from towns, the lack of many of the pleasures of life for those who live there, the absence of society or its limitation, and other like reasons create greater difficulties in the way of recruiting medical officers for these posts than for any others. Factory owners are also obliged by these Regulations to maintain hospitals and surgeons at their factories. This obligation, so necessary on humanitarian grounds, cannot be interpreted as a hardship by the owners. The good of the people and the good of mankind, for which Your Imperial Highness consents every day to give innumerable expressions of Your fatherly care, and for the furtherance of which the Government, in all its Departments, is taking the most active measures, will of course compel the factory owners to fulfil their obligations willingly, not least because it requires no great sacrifice.
Turning to the Polozhenie itself, it is interesting to note that of the over 800 articles which it contains ten deal with irl-health or disablement pensions, twenty-eight (the whole of Chapter XI) with poorhouses for old and disabled employees, and forty-three (the whole of Chapter XII) with hospitals and medical officers at mines and factories.
This remarkable and comprehensive Act covered all aspects of the metallurgical industry. The Although the pattern is not so clear with the other owners, it is possible to generalize. The Knauf factories and those owned by the four daughters of Ivan Semenovich Myasnikov (rina Beketova, Ekaterina Kozitskaya, Agrafena Durasova, and Dar'ya Pashkova) were0yery weliprovided with hospitals andattendants, whereas theDemidovs' record in this respect varied from bad to appalling.
The effect of factory size could have some influence on this variation in the quality of medical service provided by different owners. Let us examine the distribution of hospitals among factories with different populations: those with less than 1000, those with 1000 to 2000, and those with over 2000 persons. The facts given in Table 3 are exactly what would be expected: the percentage of large factories with a hospital is much greater than the percentage of small factories with a hospital. The relationship is even more striking for the Crown factories (Table 4) .
Uralsfactory hospitals and surgeons
Obviously the size of a factory is a decisive factor determining whether it should be provided with a hospital or not. Let us consider the factories owned by the Yakovlevs again. All the factories owned by Sergei had a population of under 1000, and even at the Crown factories of this size there were no hospitals. If, however, the figures for the private factories are obtained by subtraction, there were three hospitals at fifteen factories with a population of under 1000 in the private sector not belonging to Sergei Yakovlev compared with no hospitals at the nine such factories which he owned. Sergei Yakovlev thus compares very unfavourably with the other private owners.
On the other hand, Aleksei and Petr Yakovlev each owned both large and small factories, but this does not affect the pattern of hospital provision: no hospitals at Aleksei's factories, a hospital at each of Petr's factories.
The situation regarding hospital provision can be summed up as follows: at Crown factories a hospital is always provided if the population exceeds 2000, never if it is under 1000; at private factories a hospital is usually provided if the population exceeds 2000, occasionally if it is under 1000-whether a hospital is in fact provided in a particular case depends on the outlook of the owner concerned.
The location of factories at which there was a hospital, with or without staff, is shown for Crown and privately-owned establishments on Map 2 (p. 132).
The information on Urals surgeons given by Tomilov is very incomplete. The chief item of information that is missing is the extent to which the mines and factories could call on the civilian medical services in the region, especially at towns such as Perm, Kungur, Krasnoufimsk, Ufa, Solikamsk, Verkhotur'e, and so on. This period was long before Government attempts to provide a rural medical service based on the Zemstvo system. The medical practitioners in the area were of four categories: (1) Basil Haigh The distinction is very sharp: in the first group one surgeon serves at least six factories, whereas in the second there is a surgeon, or even a surgeon and his assistant to each factory. It suggests that some fundamental cause is responsible for the two categories of surgeon-factory relationship.
Examination of Map 3 gives a possible clue. All four surgeons serving several (more than six) factories worked on the Siberian side of the Ural Mountains whereas all surgeons working on the western (European) side of the Urals served a single factory.
The explanation could be that on the more settled European side of the Urals, with a larger population and a more diversified employment and with more numerous centres of population, surgeons and physicians who were working in that region already in civil or military practice or in the service of the provincial government were hired by the owners of a large factory. On the Siberian side of the Urals, where conditions were less settled and mining was the chief activity of the population, and where the only town of any significance, Ekaterinburg, was itself the centre of the mining and metallurgical industry, it was rare for a suitable surgeon to reside near a factory. Accordingly, the solution was adopted of appointing one surgeon to a group of factories.
The distribution of the factories by size and by the availability of a surgeon or apprentice is shown in Table 5 , for the sixty-eight factories for which the information is reliable. Of the twenty-five largest factories sixteen (64 per cent) had the services of a surgeon, but seven (28 per cent) had no treatment staff. Three of the latter were Crown factories on the outskirts of Ekaterinburg, however, and they could make use of the town's hospital facilities, so that the omission was not as serious as it might appear at first sight. Of the twenty-four smallest factories seven (29 per cent) had the services of a surgeon but sixteen (67 per cent) had no treatment staff. This is the expected pattern. What is perhaps surprising is the provision of a surgeon at seven of the smallest factories and, less satisfactory, the absence of treatment staff at seven of the largest factories.
The figures for private factories follow the general pattern closely, but only 40 per cent of these factories (twenty-one of fifty-three) had the services of a surgeon compared with 44 per cent of all factories (thirty of sixty-eight) and with 60 per cent (nine of fifteen) of the Crown factories.
The figures for the Crown factories are perhaps the most interesting. If the factories visited by Tomilov are typical of the group as a whole the following conclusions can be drawn: (1) the policy at Crown factories was not to appoint unsupervised apprentices at all; (2) neither surgeons nor apprentices were appointed to the factories of the smallest group, with a population of under 1000; (3) at the larger factories, with a population greater than 1000, it was the rule to appoint a qualified surgeon; in fact, if the three Crown factories on the outskirts of Ekaterinburg are accepted as possessing a hospital and staff, 80 per cent of the larger Crown factories (twelve of fifteen) had a surgeon and 60 per cent (nine of fifteen) had a trained apprentice or apprentices as well. This suggests that, as with hospitals, the staffing arrangements also were rather better at the Crown than at private factories. The parallel with Hennin and Tatishchev here is very close, and it is also worth recalling that 1724 was the year that saw the first surgeon appointed to a Russian factory by Royal ukase.
In the Cornish tin mines a system of "bal" (mine) surgeons was begun early in the eighteenth century, and for the surgeon's services the men paid 2d. per month from their wages.40 The patients were treated in their own homes, at least until the first hospital was built in the county, in Truro in 1799. Despite the small area of the tin mining district and the relative proximity of the mines, the system proved inconvenient for both patients and surgeon.41 Yet the problems were infinitesimal compared with those in the Urals, where distances were enormous and communications atrocious for a good part of the year.
The nearest parallel in England to the Urals factories, so far as the provision of a medical service is concerned, is the Royal dockyards, where the population at risk was comparable. Surgeons were appointed to the dockyards as early as the seventeenth century,'42 but since the dockyards were in towns, hospitals were not specially built for them.
But these are isolated examples and probably exceptional. Until a statistical survey can be made of the British metallurgical industry at the beginning of the nineteenth century, only the most general comparison can be made with the situation in Russia.
Because of the military character of the organization of Russian industry, the prevalence of inefficient serf labour and the consequent large population at the factories, most of which were in remote parts of the country, it is more common to find factories equipped with a medical service in Russia at this time than in Great Britain. The much greater involvement of the State in industrial affairs in Russia than in Great Britain had the result that legislation on the health and welfare of the factory worker began to appear much earlier in Russia and on the whole it is much more comprehensive in scope, more embracing in detail and more enlightened in outlook than in Great Britain. The existence of legislation, however, by no means implies its enforcement.
SUMMARY
The results of a survey of the medical facilities provided at the mines and metallurgical factories in the Ural Mountains in 1807-1809 are described and analysed in relation to size and ownership of the factories. As is to be expected, facilities were better at larger factories as a rule, and the Crown provided better facilities than, on average, the private owners. Striking differences are revealed in the standards of medical care provided by different private owners. The pattern of appointment of surgeons to the factories differed on the two sides of the Urals and a possible reason is suggested.
The history of previous legislation in Russia on industrial health and welfare, starting from the Admiralty Regulations in 1722 and ending with the Mining Regulations of 1806, is briefly reviewed.
